Expression patterns of integrins on quiescent and invasive smooth muscle cells and impact on cell locomotion.
Migration and invasion of human arterial smooth muscle cells (haSMCs) are essential steps during the development of atherosclerosis, restenosis, and transplant vasculopathy. The molecular mechanisms leading to these processes are only incompletely understood. Due to their contact to the surrounding extracellular matrix, integrins have been shown to be essentially involved in cell locomotion. Therefore, the function of integrins during this process was analyzed in an in vitro model which was based on the defined quiescent and invasive phenotypes of human haSMCs induced by cell culture conditions. Flow-cytometric analysis of integrin expression between both phenotypes showed a strong upregulation of alpha 5 beta 1 (13.1x) and a modest upregulation of alpha vs beta 3 (3.4x) and alpha IIb (3.0x) in invasive haSMCs in comparison to quiescent ones. Other integrins analyzed (alpha 2, alpha 3, alpha 4, beta 1) did not show differential regulation. Functional inhibition of alpha 5 beta 1 reduced cell migration (-29%+/-8), invasion (-49%+/-16), collagen contraction (-125%), and attachment to fibronectin. Although, there was a clear discrepancy between alpha 5 beta 1 and alpha vs beta 3 expression levels, inhibition of alpha vs beta 3 (-45%+/-9) reduced haSMC invasion equally. Interestingly, alpha vs beta 3 unlike alpha 5 beta 1 blockade caused a significant stimulation of collagen contraction (+52% vs 154%) with possible implications on vascular remodeling. In conclusion, alpha 5 beta 1 blockade or combined alpha 5 beta 1/alpha v beta 3 blockade by specific antibodies or selective RGD peptides together with local drug delivery strategies could be a promising strategy for the therapy of restenotic lesions or atheromatous plaques.